Regulation of gene expression in the hypothalamus: hybridization histochemical studies.
Hybridization histochemistry has bridged molecular biology and neuroanatomy to provide nearly dynamic views of gene expression in the brain--perhaps especially in the hypothalamus. These snapshots of transcript levels with precise anatomical localization have revealed new insights into gene regulation in the hypothalamus under specific conditions. Magnocellular neurons in the paraventricular and supraoptic nuclei produce vasopressin and oxytocin. Transcript levels for these hormones are affected by hyperosmolality, as are those for many other neuropeptides. Patterns of gene expression in the magnocellular neurons in these nuclei during development and under different physiological conditions have been studied less extensively. The parvocellular neurons of the paraventricular nucleus produce corticotropin-releasing factor and thyrotropin-releasing hormone. Expression of the corticotropin-releasing factor gene is regulated by glucocorticoids. Physiological stresses, which activate the hypothalamo-pituitary-adrenal axis, also affect gene expression in the parvocellular paraventricular nucleus. Thyrotropin-releasing hormone is synthesized in a different set of parvocellular neurons in the paraventricular nucleus and in other neurons of the hypothalamus. Expression of the thyrotropin-releasing hormone gene is regulated by thyroid hormone. The suprachiasmatic nucleus contains neurons that produce vasopressin or vasoactive intestinal polypeptide in a circadian rhythm. Future studies using combinations of classical neuroanatomical techniques, hybridization histochemistry and immunohistochemistry will further our understanding of hypothalamic responses to various stimuli.